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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent an external terminal from separating caused by 
repetitive rise and fall of the temperature by forming a metal terminal consisting of a sinter 
of a molding made of metal particles having specific particle sizes, at each end of a heat 
emitting resistor member embedded in a ceramic heater. 

SOLUTION: A heat emitting resistor member consisting of a high melting point metal is 
formed on the surface of a molding of insulative ceramics. A molding formed from particles of 
a high melting point metal having a mean particle size ranging from 0.1 to 100 m is 
overlapped on each end part of this resistor member, Further thereover a ceramic powder is 
put as filling and pressurized or a molding of ceramic powder is laid over followed by 
pressurization. The obtained molding with the resistor embedded is subjected to a sintering 
process, and the end parts of the embedded resistor are ground so that the metal terminal is 
exposed, and the exposed terminal and an external terminal are brazed together so that a 
ceramic heater is constructed. Because the exposed area of metal terminal is large, the , 
connection with the external terminal can be established easily and strongly. 
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* NOTICES * 


JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


CLAIMS 

[Claim(s)] 

[Claim 1] The ceramic heater characterized by forming the metal terminal which comes to 
sinter the Plastic solid with which mean particle diameter becomes the ends part of said 
exoergic resistor from the metal particles which are 0.1-100 micrometers in the ceramic 
heater which laid the exoergic resistor under the interior of the base which consists of 
substantia-compacta ceramics. 

[Claim 2] The ceramic heater according to claim 1 characterized by a base consisting of 
insulating ceramics, such as alumimium nitride, silicon nitride, sialon, and an alumina. 
[Claim 3] The ceramic heater according to claim 1 or 2 to which an exoergic resistor is 
characterized by consisting of refractory metals, such as molybdenum, a tungsten, and 
platinum. 

[Claim 4] The ceramic heater according to claim 1, 2, or 3 characterized by a metal terminal 
consisting of refractory metals, such as molybdenum, a tungsten, and platinum. 

[Translation done.] 


../tran_web_cgi_ejje?u=http%3A%2F%2Fwww4.ipdl .ncipi.gojp%2FTokujitu%2Ftjitemcnt.ipd2005/1 2/26 


• NOTICES ♦ 

JPO and KIPI ire not responstblt for any 
dmfit caused by the u»t of this translation. 

I .This dcxaxnent has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3 In the drawings, any words ere not translated 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

£0001] 

[Field of the Invention} EspocbOy this invention relates to the ceramic heater which comes to 

lay an exoergic resistor ur*derground in a ceramic base about a ceramic heater. 

[0002] 

[Description of the Prior Art] The former and • ceramic heater were produced by carrying out 
low attachment of the external terminal which becomes the ends of the exoergic resistor 
which was made to expose the ends part of an exoergic resistor to a base side face, and was 
exposed from nickel etc. whBe laying underground the exoergic resistor which consists of a 
tungsten and mchrbdenum in the base which consists of ceramics, such es atumirnium nitride 
and a nrtridaig s il icon. 
[0003] 

[Problem(s) to be Solved by the Invention] However, since [ that the thickness of a resistor is 
es thin as dozens of micrometers or less ] low attachment by this external terminal and the 
oxoergic resistor edge had a small exposure area, its bonding strength by low attachment was 
weak, and ft had the problem that an external terminal oxfoKsted by the rising and falling 
temperature of a repeat. 

[0004] This invention is made in view of the technical problem which the conventional ceramic 
heater mentioned above has. and the object is in offering the ceramic heater in which an 
external terminal does not exfoEate by the rising and falling temperature of a repeat, either. 
[0005] 

[Means for Solving the Problem] bi order to attain the above-mentioned object, as a result of 
rtquiring wholeheartedly, when forming the metal terminal with thick thickness in the edge of 
an oxoergic resistor, this invention person etc. acquired knowledge that the area which a 
resistor edge exposes becomes large and Low attachment by the external terminal becomes 
firm, and completed this invention. 

[0006] Namely, this invention is sot to the ceramic heater which (aid the oxoergic resistor 
under tho interior of the base which consists of (1) substantia-compacta ceramics. It 
considers as the ceramic heater (claim 1) characterized by forming the metal terminal which 
comes to sinter the Plastic solid with which mean particle diameter becomes the ends part of 
said oxoergic resistor from the metal particles which are 0.1-100 micrometers. (2) bases 
Moreover, alumimium nitride, silicon nitride, siaton. It considers as the ceramic heater (claim 2) 
according to claim 1 characterized by constating of insulating ceramics, such as an alumina. 
Fianhermore. it considers as the ceramic heater (claim 3) aecordkig to claim 1 or 2 to which 
(3) exoergic resistor is characterized by consisting of refractory metals, such as molybdenum, 
a tungsten, and platinum. (4) metal terminal makes it a summary to consider as the ceramic 
heater (claim 4) according to clean 1, 2, or 3 characterized by consisting of refractory metals, 
such as molybdenum, a tungsten, and platinum, further again. It explains to a detail further 
below. 

[0007] As ceramics which is the above-mentioned base, it considered as ceramics, such as 
alumimium nitride, silicon nitride, sialon. and an alumina. Since it can insulate with the exoergic 
resistor inside a base, all of these ceramics are desirable. In it. especially since thermal 
conductivity is high, and alumimium nitride is excellent in a temperature— up property and soak 


nature, it is desirable. 

[0008] Moreover, as the above-mentioned exoergic resistor, each sintering temperature of 
said cer am ics was high, and since a refractory metal was needed, it considered as the 
exoergic resistor which consists of molybdenum, a tungsten, platinum, etc. Although especially 
the configuration of an exoergic resistor is not limited, the shape of a cteradium. a curled 
form. etc. are used for example. 

.[0009] Since it was the same with an exoergic resistor and tho refractory metal was required 
as a metal terminal formed ai the edge of an exoergic resistor, it considered as the metal 
terminal which consists of molyfcdcnum, a tungsten, platinum, etc. What is n ec essary is just to 
thicken thickness of this metal terminal within omits which do not cause trouble, since Low 
attac h ment by the thick fa g o- f ir o external terminal be co m es firm. However, since the 
thickness of this metal terminal becomes thick far from an exoergic resistor, it b necessary to 
make it match with contraction of the ceramics of a base. It b desirable to accomplish the 
metal particles which have a suitable parbcle size which suits contraction of a base for that 
purpose with a Plastic sofid and to sinter them. If a suitable particle size of the metal 
particles has desirable 0.1-100 m i c rom e ters st mean particle diameter and it b finer than 0.1 
micrometers, contraction wil become targe compared with a ceramic base, and a crack will go 
arto a base edge. Conversely, if coarser than 100 micrometers, since sintering will not 
progress but the touch area between particles win become small, the electric resistance of a 
tomans) area increases and generation of heat with a terminal becomes largo. 
[0010] 

[Ernbodiment of the bivention] If the manufactire approach of the above-men booed ceramic 
heater b described a Plastic so&d wffl be first produced using the ceramic powder of 
necessary construction material. The exoergic resistor which consists of a necessary 
refra ct ory motel b formed on the field of the Plastic solid at a configuration predetermined by 
the metallic foil or printing, end thickness. The Plastic solid of tho predetermined thickness 
formed by the refractory metal particle whose mean particle diameter b 0.1-100 micrometers 
b put on the ends pert of thb exoergic resistor. The Plastic aobd which filled up with and 
pressurized the still more nearly same ceramic powder on it. or pressurized the Plastic solid 
of the same ceramic powder in piles, and laid the exoergic confrontation object underground is 
produced end the Plastic solid b santered by the approach of common use. The grinding 
process of the ends part of the exoergic resistor currently laid under the obtained sintered 
compact b carried out. the metal terminal of an edge b exposed, low attachment of the 
exposure terminal and external terminal b carried out and a ceramic heater b produced. 
[001 1] Since the exposure area of the metal terminal formed in the above ceramic heater, 
then exoergic resistor edge b large and it joins firmly while junction for an external terminal 
becomes easy, it can consider as the ceramic heater in which an external terminal cannot 
exfoEate easily. 
[0012] 

[Example] Hereafter, the example of thb invention b concretely given with the example of a 
comp ar b un, and thb invention b explained more to a detail. 

[0013] (1) One shaft of mixed powder of 97 % of the weight of production (examplo 1) 
eJurrurnium nitride powder of a ceramic heater and 3 % of the weight of yttria powder was 
pressurized, and the Plastic solid was produced. The exoergic resistor shown in a table 1 was 
formed on the field of thb Plastic sofid. h produced that the metal particles which show the 
Plastic solid of a metal terminal in a table 1 independently with thb were also, and the Plastic 
solid was put on the edge top faco of a resistor. After filling up thb upper part with akxntm^rn 
nitride powder furthermore, the Plastic solid which carried out 1 shaft application of pressure, 
and bid the exoergic resistor underground was acquired. 

[0014] Hotpress sintering of this Plastic solid was carried out the grinding process of the 
edgo of the exoergic resistor of that sintered compact was carried out and tho metal terminal 
was exposed. The hard soldering opium poppy and the ceramic heater were produced for the 
external terminal by Ag-Cu system low material for this exposure terminal. 
[0015] (Example 2) The binder was added to 90 \ of the weight of nitriding silicons, 5 \ of the 
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weight of aluminas, and the mixed powder of 5 % of the weight of yttrias. it considered as the 
slurry, the green sheet with a thickness of 1 mm was produced with tho doctor blade method, 
and the exoergic resistor shown in a table 1 was formed on the field. After having fabricated 
the metal terminal independently shown in a table 1. putting the Plastic solid on the edge top 
face of a resistor end piling up the still more nearly same green sheet as the upper part, the 
layered product which carried out thcrmocompression bonding and laid the exoergic resistor 
underground was obtained. 

[0016] After [ cleaning ] ordinary pressure sintering of this layered product was carried out 
the metal terminal was exposed l&e the example 1. low attachment of the external terminal 
was carried out at that terminal, and tho ceramic heater was produced. 

[0017] (2) rising and falling temperature was repeated for the assessment profit **** ceramic 
heater between 20 degrees C and 500 degrees C. and the desquamative state of on external 
terminal was observed visually. The result b shown in a table 1. 

[0018] (Examples 1-3 of a comparison) The example 1 of a comparison produced and 
estimated the ceramic heater which does not form a metal terminal in the example 1 for the 
comparison. Moreover, using the raw material powder of an example 2. mean particle diameter 
of me tat particles was made finer than this invention, and the example 2 of a comparison 
produced and estimated the ceramic heater like tho example 1 . Furthermore, alumina powder 
was used for the raw material of a base, mean particle diameter of metal particles was made 
coarser than this invention, and the example 3 of a comparison produced and estimated the 
ceramic heater lfce the example 2. Those results are shown in a table 1. 
[0019] 
[A table 1] 
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[0021] On tho other hand, in the example 1 of a comparison, since the metal terminal was not 
formed, the plane-of— composition product with an external terminal was small, and exfoliation 
was accepted by the repeat which b 30 times. Moreover, in the example 2 of a comparison, 
since sintering contraction of a metal terminal was large, the crack occurred in the terminal 
area. Furthermore, in the example 3 of o comparison, when the current was impressed to the 
ceramic heater, abnormality generation of heat was accepted in the terminal area. 
[0022] 

[Effect of the Invention] Since the exposure area of the metal terminal formed in the exoergic 
resistor edge was large according to the ceramic heater which starts thb invention as above 
and it joined firmly while junction for an external terminal becomes easy, it was able to 
consider as the ceramic heater in which an external terminal does not exfoKata even if it 
carries out repeat rising and fatting temperature. 

[Translation done.] 


[0020] Even if each repeated rising and falling temperature 10000 times, in examples 1-2. an 
external terminal did not exfoliate, so that clearly from a table 1. 
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Abstract of JP9306642 

PROBLEM TO BE SOLVED: To prevent an external terminal from separating caused by repetitive rise 
and fall of the temperature by forming a metal terminal consisting of a sinter of a molding made of metal 
particles having specific particle sizes, at each end of a heat emitting resistor member embedded in a 
ceramic heater. SOLUTION: A heat emitting resistor member consisting of a high melting point metal is 
formed on the surface of a molding of insulative ceramics. A molding formed from particles of a high 
melting point metal having a mean particle size ranging from 0.1 to 100&mu m is overlapped on each 
end part of this resistor member, Further thereover a ceramic powder is put as filling and pressurized or a 
molding of ceramic powder is laid over followed by pressurization. The obtained molding with the resistor 
embedded is subjected to a sintering process, and the end parts of the embedded resistor are ground so 
that the metal terminal is exposed, and the exposed terminal and an external terminal are brazed 
together so that a ceramic heater is constructed. Because the exposed area of metal terminal is large, 
the connection with the external terminal can be established easily and strongly. 
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